Background: The European IDEFICS (Identification and prevention of dietary-and lifestyle-induced health effects in children and infants) study was set up to determine the aetiology of overweight, obesity and related disorders in children, and to develop and evaluate a tailored primary prevention programme. Objective: This paper focuses on the aetiological element of the multicentre study, the measures and examinations, sociodemographic characteristics of the study sample and proportions of participation. Design: Prospective cohort study with an embedded intervention study that started with a baseline survey in eight countries in [2007][2008]. Subjects and measurements: Baseline participants of the prospective cohort study were 16 224 children aged 2-9 years. Parents reported sociodemographic, behavioural, medical, nutritional and other lifestyle data for their children and families. Examinations of children included anthropometry, blood pressure, fitness, accelerometry, DNA from saliva and physiological markers in blood and urine. The built environment, sensory taste perception and other mechanisms of children's food choices and consumer behaviour were studied in subgroups. Results: Between 1507 and 2567, children with a mean age of 6.0 years and an even sex distribution were recruited from each country. Of them, 82% lived in two-parent families. The distribution of standardised income levels differed by study sample, with low-income groups being strongly represented in Cyprus, Italy and Germany. At least one 24-h dietary recall was obtained for two-thirds of the children. Blood pressure and anthropometry were assessed in more than 90%. A 3-day accelerometry was performed in 46%, motor fitness was assessed in 41%, cardiorespiratory fitness in 35% and B11% participated in taste perception tests. The proportion of children donating venous blood, urine and saliva was 57, 86 and 88%, respectively. Conclusion: The IDEFICS cohort provides valuable data to investigate the interplay of social, environmental, genetic, physiological and behavioural factors in the development of major diet-and lifestyle-related disorders affecting children at present.
Introduction
The prevalence of obesity in children is increasing in most regions of the world. [1] [2] [3] [4] This trend may have reached a plateau in some developed countries, such as the United States, Australia and some European countries, [5] [6] [7] [8] [9] but the level is still unacceptably high. As obesity develops early in life, it is important to understand the causes and mechanisms leading to this disorder in children. Only a better understanding of the complex aetiology of obesity and related disorders will pave the way for effective primary prevention interventions. The assessment of the worldwide obesity epidemic is hampered by the fact that, for children, different reference systems are used to classify overweight and obesity, leading to different prevalence estimates. 10 This problem is aggravated by the use of different anthropometric methodologies in the absence of a commonly accepted standard protocol. 11 The IDEFICS (Identification and prevention of dietaryand lifestyle-induced health effects in children and infants) study addresses these research needs using a European multicentre approach. First, it investigates the aetiology of diet-and lifestyle-related diseases and disorders in a large diverse sample of children by means of a prospective cohort study, with a strong focus on overweight and obesity in children. It assesses the prevalence of overweight and obesity, related comorbid conditions and major risk factors, according to a standardised protocol. The study measures weight status and related health outcomes such as blood pressure and insulin resistance, direct behavioural determinants such as physical activity and diet and indirect determinants such as social/psychological factors and consumer behaviour. In this way, it analyses the complex interplay of factors acting at different levels to disentangle the causal pathways leading to obesity and other health outcomes. It describes the prevalence and trajectory of childhood obesity across a diverse range of European cultures, climate zones and environments represented by eight countries. Details of the objectives, original study design and proposed measurements have been published previously. 12, 13 Second, the IDEFICS study develops, implements and evaluates community-oriented intervention programmes for primary prevention of obesity in a controlled study design. This intervention part of the IDEFICS study examines the feasibility, effectiveness and sustainability of a coherent set of intervention modules addressing diet, physical activity and coping with stress. The outcome of this part of the study is expected to contribute substantially to the evidence base of primary prevention strategies. 14 In this paper, we present the design of the aetiological part of the multicentre study, its instruments, measurements, examinations and the related quality management. We describe the study sample in terms of its sociodemographic characteristics and summarise the item response regarding questionnaires, physical examinations, measurements, tests and biological samples. Figure 1 gives an overview of the major study components and their relationships, which are described below.
Design, subjects and methods
Overall, the IDEFICS study is designed as a prospective cohort study that has embedded within it (1) three nested case-control studies that have been set up to address aetiological questions regarding obesity and related morbidities; and (2) a controlled intervention trial to explore the prevention of childhood obesity in a community-oriented approach.
A cohort of 16 224 children aged 2-9 years was recruited into a population-based baseline survey from eight European countries ranging from the north to the south and from the east to the west (Sweden, Germany, Hungary, Italy, Cyprus, Spain, Belgium and Estonia). This baseline survey (T 0 ) was the starting point of the prospective cohort study with the largest European children's cohort established to date and also represents the baseline measure for the intervention. A second survey (T 1 ) reassessed the children 2 years later to determine the aetiological associations between baseline predictors and selected follow-up end points, and also for assessing short-term effects of the intervention, comparing children from control and intervention areas. Finally, a selection of morbidities observed at baseline (T 0 ) was used for three retrospective case-control analyses in relation to overweight, insulin resistance (homeostasis model assessment (HOMA)) and bone stiffness (see below). This paper focuses on the baseline survey of the prospective IDEFICS study, whereas its experimental component is described elsewhere in this supplement. 14 
Sampling
Because of budgetary constraints and feasibility considerations, it was not intended to generate a representative sample for a given country. Rather, it was our primary aim to select one intervention and one control region in each country that were comparable with regard to their infrastructural, sociodemographic and socioeconomic characteristics, assessed through publicly available statistical data.
Children were then approached through school and kindergarten settings, which facilitated enrolment of children, implementation of intervention activities and monitoring of all activities.
The overall study was powered to detect a statistically significant effect of the primary prevention programme in terms of a reduction in the combined prevalence of overweight and obesity from 15 to 12% in subgroups defined by sex and/or school level (primary school/kindergarten) with a ¼ 0.05 and 1Àb ¼ 0.8. This requires 1671 participants per group (intervention and control, respectively) or 13 368 participants overall to allow for the above-mentioned subgroup comparisons. Taking into account, the expected attrition rate of longitudinal studies, target recruitment was 2000 children per country; that is, 16 000 children at baseline distributed equally by school level, sex and region.
For the case-control studies, we selected three case series: (a) 1328 overweight/obese children; (b) 836 children with an elevated HOMA index; and (c) 1011 children with low bone stiffness (see below). For each case-control study, cases were individually matched (1:1) to controls by country, sex and age (±0.5 years) using baseline data. For overweight/obesity and low bone stiffness, this allowed a detection of risk factors with a prevalence among controls of at least 10% and an odds ratio of at least 1.5 with a power of more than 90 and 80%, respectively (two sided, a ¼ 0.05). Regarding insulin resistance (HOMA index), we were able to detect risk factors with a prevalence of at least 12% and an odds ratio of at least 1.5, with a power of more than 80%. Frequent risk factors (prevalence420%) with higher risks (odds ratio 42) can be identified with considerably lower numbers (nX175), enabling us to carry out subgroup analyses with sufficient power (80%).
Timeline
The children were initially examined according to a standardised protocol between September 2007 and May 2008 (baseline survey at T 0 ). The time and pace of recruitment The IDEFICS cohort W Ahrens et al were synchronised between countries to account for seasonal variation, as some countries started in October, whereas others finished in April.
These children were followed up longitudinally to assess their development and to evaluate the effects of the primary prevention programme by a follow-up survey 2 years later at T 1 (September 2009 to May 2010) and to assess the sustainability of the intervention by a mailed questionnaire at T 2 (September 2010 to November 2010; Figure 2 ). The follow-up survey at T 1 used the same survey modules as the baseline survey. Further follow-up assessments of the cohort are envisioned.
Study subjects
All children in the defined age group who resided in the defined regions and who attended the selected primary schools (grades 1 and 2), preschools or kindergartens were eligible for participation. Parents of the children were approached individually by sending across a letter through their institutions or directly by mail and invited to participate. The letter included a leaflet with a brief description of the aims and components of the study, as well as a consent form with further details. The informed consent, which had to be signed by parents, offered the option to participate in the full programme or in a selected set of examination modules. As requested by the projectspecific ethics review consensus report by the European Commission, each child was informed orally about the modules by a study nurse immediately before examination using a simplified preformulated text. This was carried out to ensure that each participating child gave verbal assent before participating in a given module.
Procedures and survey modules
The modules of the examination programme were selected to cover the assessment of body composition, including overweight/obesity and comorbid conditions as outcome variables and the putative key risk factors. Only instruments suitable for large-scale population-based surveys were eligible, in which preference was given to well-proven or validated methods. Moreover, each instrument and measurement had to be suitable and ethically acceptable for use in small children, as well as being time efficient and robust against observer effects. These practical requirements were balanced against the scientific value of each module as described in Suling et al. 15 Measurement of waist circumference, bioelectrical impedance and drawing of blood samples required the child to be in a fasting state.
The core protocol included all modules that were to be offered to all children in each country. The extended protocol covered components of the examination programme that were optional or were only applied in subsamples of children, either (1) because they were not feasible in small children (for example, physical fitness tests and tests on taste perception), or (2) because they were too time-consuming for the core protocol (for example, food preference tests) or (3) because they were too expensive (for example, bone stiffness and analysis of vitamin D). The extended protocol was applied in all countries, although the Italian centre did not include the shuttle-run test because of ethical concerns regarding the risk of cardiac complications. In cases in which age was the only limiting factor, it was intended to apply the extended protocol to all school children, whereas in all other cases, a 20% random sample of children was recommended.
The pretest 15 showed that the order of survey modules had to be adapted to local conditions, although minimum requirements had to be met by all survey centres (for example, modules requiring fasting status had to be taken first). The average duration of a child's examination was estimated to be about 1.5 h for the core protocol, plus B50 min for all modules of the extended protocol that was applied to subsamples. Parents were asked to fill in the questionnaires (see below) before or in parallel with their child's examination. Preferably, all examinations of the child took place on the same day. However, in some cases this was not feasible; for instance, in cases when a physician was not present for drawing blood or local conditions did not allow the performance of 40 m sprints or shuttle-run tests. Usually, the survey teams established a mobile examination site that moved from (pre)school to (pre)school. Where suitable, an additional examination site on the premises of the research The IDEFICS cohort W Ahrens et al centre, in a public building or in a hospital was established to which parents and their children were invited if they could not attend otherwise.
Questionnaires
The survey modules listed in Table 1 included a parental questionnaire to assess gestational, behavioural and sociodemographic factors, and the Children's Eating Habits Questionnaire (CEHQ) addressing food frequency and dietary habits. The latter was complemented by a computer-based 24-h dietary recall (24-hdr) . In addition to these instruments that were designed as self-completion questionnaires, a face-to-face medical interview was conducted with one parent. Teachers, caretakers and In case of non-consent to venepuncture, children were asked for capillary blood. Parameters are listed according to their priority in case of insufficient blood volume.
The IDEFICS cohort W Ahrens et al headmasters answered questionnaires on the school environment.
Parents were offered assistance in filling in the questionnaires whenever needed. This was particularly true for the 24-hdr (Self Administered Children and Infant Nutrition Assessment, SACINA). This instrument was developed from the so-called YANA-C questionnaire of the HELENA (Healthy Lifestyle in Europe by Nutrition in Adolescence) study. 16 It offers a list of country-specific foods with photographs of different portion sizes for the most common foods in an interactive menu, as well as probing questions for usual combinations of food items (for example, cereals and milk or bread and butter). It was intended to apply SACINA for 1 day in all children and for 2 or more non-consecutive days in a 20% subsample in each country to assess the intra-individual variation. As parents were unable to report on meals offered in schools or kindergartens, it was complemented by an on-site school meal assessment using a predefined observer sheet with standard portions reflecting the current canteen menu.
To assess the socioeconomic status of families included in the study, information on education, income, unemployment, dependence on social welfare and migration background of parents was collected. Country-specific income levels were assigned with reference to the average net equivalence income. The heterogeneity of school systems across Europe required the transformation of questionnaire data according to the International Standard Classification of Education to achieve comparability of categories across countries. 17 
Measurements and examinations
The examination programme covered standard anthropometric measures, 18 clinical parameters such as blood pressure, collection of urine, saliva and blood for further medical parameters and genetic analyses, accelerometry to assess physical activity andFin subsamplesFtests for physical fitness, taste perception and food preferences, ultrasonometry of the calcaneus to assess bone stiffness and experiments to assess consumer behaviour. 19 Four modules that are typically not applied in population-based studies of small children (blood measures, accelerometry, fitness and bone stiffness) are described below. For further details on these and other examination modules, see Suling et al. 15 and Stomfai et al.
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Blood measures. We aimed to obtain fasting blood samples from all children either through a venepuncture or through capillary sampling. It was anticipated that a sizeable number of children would refuse the venepuncture even with local anaesthesia with EMLA (http://www.emla.com.au/) patches provided. To ensure that basic data on metabolic disturbances were available for as many children as possible, a point-of-care analyser was used to assess blood glucose, highdensity lipoprotein and low-density lipoprotein cholesterol, and triglycerides in one drop of capillary blood obtained from the finger tip on the spot (http://www.cholestech.com/ products/ldx_overview.htm). For ethical reasons, venous blood collection was restricted to 1% of the estimated total blood volume, corresponding to about 8 ml (18.5 ml, the maximum amount) in a child weighing 10 kg (24 kg). To avoid pricking the finger of children who agreed to the venepuncture, one drop of venous blood was used for the point-of-care analysis. A second drop of blood was applied to a test strip for the analysis of the fatty acid profile. 21 If venepuncture was refused, we sought permission to collect small amounts of capillary blood in microtubes for the assessment of additional clinical parameters. Blood samples were processed to separate serum/plasma and were stored at À80 1C. All blood, serum, urine and saliva samples were transferred to a central biorepository to co-ordinate the laboratory analyses and to ensure standardised storage and handling of samples.
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Physical activity. To monitor physical activity, children wore a uniaxial accelerometer (ActiGraph or ActiTrainer; ActiGraph, Pensacola, FL, USA) on a hip belt over 3 consecutive days including 1 weekend day. In school children, the accelerometer was combined with a Polar heart rate monitor (ActiGraph) using a chest belt. Resting heart rate was assessed in conjunction with the physical fitness tests. Accelerometry was complemented by an activity diary that was kept by parents over the measurement period.
Fitness. Components of the physical fitness tests were adopted from the Eurofit fitness testing test battery (flamingo balance test, backsaver sit and reach, handgrip strength and standing broad jump) 23 and were restricted to school children.
Bone stiffness. Heel ultrasonometry, which had shown good correlations with bone mineral density assessed by dualenergy X-ray absorptiometry in adults 24 and children, 25 as well as a high prognostic value of bone fractures in adults, 26 was included as an optional component to assess bone stiffness of the calcaneus in the left and right feet.
Case-control studies
The IDEFICS study aims to investigate the aetiology of major disorders, namely, (1) obesity and overweight, (2) metabolic syndrome and (3) bone health, all of which are regarded as important lifestyle-and nutrition-related health effects in children. Three case-control studies, each of them devoted to one of the three major disorders above, are being conducted in the IDEFICS study to assess the complex interplay of these risk factors.
For the case-control study on overweight and obesity, all children exceeding the 85th percentile of age-and sex-specific body mass index of the IDEFICS cohort were selected. These comprise all children classified as obese according to the International Obesity Task Force criteria 27 and a sample of children in the upper range of the overweight category.
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Controls were selected at random for the remaining children, individually matched to cases by age, sex, study centre andFwhere possibleFto the availability of accelerometer data. To qualify for inclusion in the case-control study, the following key variables had to be available for each child in addition to the parental questionnaires: 24-hdr, bioelectrical impedance, hip, waist and neck circumference measures, and skinfold thickness measurements (triceps and subscapular). This restriction resulted in 1328 case-control pairs providing these required measurements. Although several studies describe the prevalence of the metabolic syndrome in children, 28, 29 there is no established definition of this disorder in young children. It was therefore decided to address only one well-defined component of the metabolic syndrome, that is, insulin resistance as assessed by the HOMA index. To be eligible as a case, the HOMA index of a child had to exceed the 85th percentile of age-and sexspecific indices of all members of the IDEFICS cohort. Controls were selected at random from the remaining cohort and individually matched to cases by age, sex and study centre. In addition to the parental questionnaires, the following key measurements had to be available for inclusion of a child as a case or a control subject: systolic/diastolic blood pressure, bioelectrical impedance, circumference measures of hip, waist and neck, and skinfold thickness measurements (triceps and subscapular). This restriction resulted in 836 case-control pairs. Bone stiffness was chosen as an indicator of bone health, and a child with a stiffness index (either left or right foot) below the 15th percentile of the age-and sex-specific index of all members of the IDEFICS cohort was eligible. Control children were selected at random from the remaining cohort and individually matched to cases by age, sex, study centre and, where possible, availability of accelerometer data. To allow for the assessment of bone metabolic markers, only children with blood and urine samples in addition to the parental questionnaires were included in this case-control study (1011 case-control pairs fulfilled this requirement).
The total number of cases (2753) and controls (2704) is smaller than the sum of the participants included in the three studies, as some children fulfilled the inclusion criteria for more than one case-control study. In all three studies, additional variables such as bone metabolic markers and peripheral hormones involved in energy intake regulation and specific genetic markers will be assessed to allow for in-depth analyses in relation to environmental and behavioural factors.
Quality management
All measurements followed detailed standard operation procedures that were laid down in the general survey manual and finalised after the pretest of all survey modules. 15 Field personnel from each study centre participated in the central training and organised local training sessions thereafter. The co-ordinating centre conducted site visits to each study location during both field surveys to check adherence of field staff to the standard operation procedures. Questionnaires were developed in English and translated into local languages. The quality of translations was checked by back translation. All study centres used the same technical equipment. Measurement devices and supplies for biological sampling were purchased centrally to maximise comparability of data. Databases and computer-assisted questionnaires included automated plausibility checks. A centrally provided sticker with a unique subject identification number, printed numbers with the corresponding bar code, was attached to each recording sheet, questionnaire module and each vial or tube with biological material. Where possible, a bar code reader was used to enter the data. In all other cases, the identification number had to be entered twice before the document could be entered in the respective database. All numerical variables were entered twice independently and deviating entries were corrected. Inconsistencies identified by additional plausibility checks were rectified by the study centres. All corrections were documented centrally such that the changes in the analysis data set can be traced back to the raw data set that is kept secure.
To further check for the quality of data, subsamples of study subjects were examined repeatedly to calculate the inter-and intra-observer reliability of anthropometric measurements. 20 The reliability of tests on taste perception was assessed in a group of German children. 30 In addition, the reliability of questionnaires was checked by readministering the CEHQ and selected questions of the parental questionnaire to a convenience sample of study participants. 31, 32 Food consumption assessed by the CEHQ was validated against selected nutrients measured in blood and urine samples. 33 The new method to analyse the fatty acid profile in a dried drop of blood was compared with the standard analysis of serum and erythrocytes from venous blood. A validation study was carried out to compare uniaxial and triaxial accelerometers in children and to validate them using doubly labelled water as the gold standard, and to also validate body composition measures using three-and fourcompartment models. 34 Ultrasonometry was compared with dual-energy X-ray absorptiometry to assess bone mineral density in a sample of children from Sweden and Belgium. 35 The data set was made available for analysis on a protected central data server for remote online analyses. Access to data is restricted to authorised members of the study consortium. A central statistical platform was established by the co-ordinating centre to provide appropriate statistical software tools and validated programmes, to carry out central statistical analyses and to support all partners in their data analyses.
Results

Participation
In total, 16 864 of the 31 543 children who were invited to take part in the study gave their consent and participated
The IDEFICS cohort W Ahrens et al (Table 2 ). To be valid for inclusion in the data analysis, the parental questionnaire and the measurement of height and weight were required. This requirement was met by 16 224 study participants, resulting in a response proportion of 51%. The lowest response proportions were reached in Spain (41%) and Hungary (44%), and the highest in Italy (60%) and Sweden (66%).
Sociodemographic characteristics
Some demographic characteristics of the study participants are displayed in Table 3 , most of which showed little variation across countries. The box plot (Figure 3) shows some variation of the age distribution by country, with few children being younger than 3 or older than 9 years. The mean age of children was 6.0 years, with 45.5% being in preschool age and 49.1% being girls. Mothers and fathers were on average 35.2 and 38.2 years old, respectively. The size of the communities in which participants lived varied substantially. Overall, 31% of children came from rural areas, 38% from small towns and 32% from urban environments.
All Belgian children came from rural areas, all German children came from small towns and all Estonian children lived in urban areas. Table 4 shows that about 82% of children in the study sample lived in two-parent families. This proportion was smallest in Italy (68%) and highest in Sweden (91%). Mean household size and number of children per household showed little variation between countries, with 3.9 household members on average, of whom 2.0 were children below the age of 18 years. The proportion of families in which one or both parents had a migrant background varied substantially, between 35% in the German sample and only 4% in the Hungarian sample. The German sample was also characterised by the highest proportion of families in which mother (6%), father (6%) or both (2%) were unemployed or depended on social welfare, followed by Hungary. The Minimal requirement for inclusion in the analysis was the completion of the parental questionnaire plus the measurement of weight and height of the child. The IDEFICS cohort W Ahrens et al corresponding proportions were lowest in Estonia (almost 0%) and Sweden (between 0 and 1%). The distribution of children by income level of their family (Figure 4) shows that the highest proportion of families belonging to the lowest income levels is found in Italy (49%), followed by Cyprus (42%) and Germany (28%). At the opposite end of the income distribution, 42% of participating families from Estonia belonged to the highest income level, followed by Sweden (24%) and Hungary (24%).
Compliance with survey modules
Besides the parental questionnaire that was the minimum requirement for a given participant to be included in analyses, 100% compliance was not reached for the other study questionnaires (Table 5 ). The parental questionnaire on dietary habits and food frequency (CEHQ) was answered by at least 97% in all countries except Cyprus (70%). Although the 24-hdr was intended to be applied at least once in all children, Germany was the closest to achieving this aim (96%), whereas on average 68% kept this record. The aim to obtain a second 24-hdr for 20% of children was outperformed by Hungary (62%) and reached by Germany (20%), followed by Italy (18%), whereas Belgium, Cyprus and Estonia provided a negligible number of second 24-hdr (1% or less). The medical questionnaire was answered by all Italian and German participants. All countries except Cyprus (18%) and Belgium (32%) achieved a compliance of at least 89%.
Although the measurements of weight and height were compulsory for inclusion in the analysis data set, other examinations could be skipped. The latter was the case for the calcaneal ultrasonometry that was performed in 47% of all children (Table 6 ). Blood pressure was measured in at least 90% of participants in all countries except Sweden (89%), Belgium (86%) and Cyprus (72%). Bioelectrical impedance was combined with the measurement of weight and was thus obtained in almost all children (97%), with little variation by country. Waist and hip circumferences were measured in at least 90% of participants in all countries, and triceps and subscapular skinfolds were measured in at least 88% in all countries. Table 7 shows the compliance with special examinations, most of which were only planned for subgroups. Uniaxial accelerometers were worn over 3 days and for at least 6 h each day by 46% of children. More than half of these children also wore a heart rate monitor (26%). The assessment of motor fitness, which was restricted to schoolchildren, was performed in 41% of children, with little variation across countries. The assessment of cardiorespiratory fitness with the shuttle-run test and a 40 m sprintFboth restricted to school childrenFwas carried out in 35 and 31% of children, respectively. The testing of taste thresholds and preferences was planned for 20% of the school children and performed in about 11% of all children, with little variation across countries with the exception of Estonia (18% both tests) and Cyprus (4% preference test). Table 8 shows the proportion of children providing biological material. Compliance was best for the noninvasive methods for collecting urine and saliva, being provided by 86% and 88% of participants, respectively. Venous blood or at least one drop of capillary blood was provided by 77% of all children to allow for the assessment of blood lipids and blood glucose levels. Almost 57% of children provided venous blood and another 6% provided small amounts of capillary blood in microtubes, allowing for storage of samples in a central biorepository and the assessment of further clinical parameters. The percentage of children providing venous blood was particularly low in Cyprus (8%). Table 9 summarises the comparison of first and second data entry for all numerical variables of the main questionnaires and recording sheets. Percentage values reflect the proportion of values that differed between first and second entry averaged over all variables of the respective questionnaire/ recording sheet. Error rates sometimes varied substantially between different variables (data not shown). The reliability of data entry differed markedly between countries. Error rates were particularly high in Spain, Belgium and Sweden, and were the lowest in Italy and Germany, with values of about 1% or less. The first data entry in Belgium was carried out by electronic scanning. Manual reentry of a random sample of Belgian questionnaires revealed that erroneous readings concentrated on some variables. The full second entry was therefore restricted to a selected set of variables showing the highest error rates in the random sample.
Quality of data entry
Discussion
The IDEFICS consortium was successful in setting up a large cohort of more than 16 000 2-to 9-year-old children, most of whom agreed to the full study protocol. The particular challenge of the study was the need to collect data from children and to obtain further information on the children from their parents within a short time interval of 9 months, which was prescribed by the complex study design. Both children and parents had to give their informed consent. For ethical reasons, the consent had to be split such that study participants could refuse participation in single components, such as blood drawing, urine or saliva collection or certain examinations. Thus, a 100% response to all study components of the core protocol was not expected.
The crude participation proportion of 53.5% may seem low. However, this figure should be distinguished from the (usually higher) response proportion typically reported by other studies, where non-eligible participants are removed from the denominator. It should also be borne in mind that parents were asked to participate in an extensive examination procedure with their children in which the full programme lasted for B2.5 h. No incentives were offered, except for the tailored feedback on a selection of professionally interpreted individual data for the participating children. The whole survey programme also involved complex logistics for participants, as a substantial part of the protocol required the active involvementFand hence availability during daytimeFof parents, as well as the additional burden of children wearing accelerometers and parents handling accelerometers and collecting urine samples. The tight time schedule for recruitment and fieldwork left little room for flexibility in arranging appointments for parents, so that time constraints prevented some parents from participating. Participation may be further impaired by the fact that the IDEFICS study asks a whole population to attend, as opposed to a clinical study, in which subjects suffering from a specific disorder are asked to participate. Taking all this into consideration, the proportion of participation may be considered quite good.
However, a selection bias cannot be ruled out as individuals without health problems or not having concerns about their children's health may be less motivated to take part in such a study. It is known from other studies that participation is lower both in people with lower levels of education and in high-income groups. As we have no systematic information about non-participants and as the direction of bias usually points in opposite directions among subjects with low and high socioeconomic status, the direction of a possible bias cannot be predicted. This has to be taken into account when the cross-sectional associations or the casecontrol data are interpreted, for example, by stratification for education, income, migrant status, one-parent families and other sociodemographic characteristics. The validity of the longitudinal data analysis of the data in terms of causality may be less affected by such bias but the external validity of findings from the cohort warrants careful consideration. Low-income groups are well represented in the samples from Italy, Cyprus and Germany, whereas these groups are less sizeable in the Belgian, Estonian, Spanish and Swedish b As the first data entry was performed by electronic scanning, only selected variables showing high error rates in a subsample were reentered in Belgium. Belgian error rates refer to this selected set of variables.
The IDEFICS cohort W Ahrens et al samples. This goes hand in hand with the proportion of twoparent families, which is highest in the latter four samples. It remains to be clarified to what degree the observed income ranking reflects real differences between samples or whether it is because of imperfect standardisation of income levels across countries based on benchmarking using available income statistics of the participating countries/study regions. If the differences indicate selection effects, these may point towards an underrepresentation of low-income groups in the samples of some countries. Consideration of unemployment and/or dependency on welfare as indicators of low socioeconomic position points again to Germany and Italy as countries in which these groups are well represented, whereas these groups are small in the samples from Estonia, Sweden, Cyprus and Belgium. Apart from Cyprus, where migrant status is a special historical case, the proportion of families with a migrant background seems to be high in the German sample. The low prevalence of migrants observed in Belgium may be explained by the fact that the Belgian cohort is almost exclusively rural, whereas migrants usually live in more urban areas. Thus, the degree to which observed differences in socioeconomic indicators reflect a possible selection bias requires further elucidation. With respect to low socioeconomic status, the samples from Germany and Italy may be most informative for the assessment of risk factors leading to obesity in vulnerable groups.
The proportion of participation in the collection of biological samples was surprisingly high. It was above 50% in all centres except Cyprus. The low proportion in Cyprus was less a question of reluctance of study participants than the fact that most parents were unable to accompany their children to the examination. This drawback was partly compensated by a high proportion of children who agreed to provide capillary blood. The collection of venous blood from 56.6% of children gave us the unique opportunity to build up a biorepository of surplus blood volumes for future relevant research investigation pertaining to the study aim. Many centres collected a surplus of capillary blood in microtubes for the biorepository in an additional 6% of children who refused venepuncture. This material is a precious resource that will allow the future detection of novel biological markers that are predictive of negative health outcomes.
Participation in survey modules of the core protocol was generally quite high, that is, 80% or above. Although compliance was sometimes less, the total numbers are still high enough to allow statistical analyses with sufficient power. For accelerometry or the measurement of bone stiffness, participation was reduced but we assume that in these cases, no substantial selection effects occurred as the low participation was mainly due to budgetary constraints that limited the number of devices and, in some countries, the late delivery of equipment due to a delay in customs. However, data from a given country may become uninformative for complex analyses, particularly if the latter require the integration of measurements of more than one survey module for which compliance was low. That country may then be excluded from a specific analysis.
In summary, using a set of harmonised methods, the IDEFICS study hasFfor the first timeFgenerated comparable data on children below 10 years of age from eight European countries not only with regard to the basic indicators of obesity (weight, height and other anthropometric measurements) but also regarding environmental, social, behavioural, lifestyle, genetic and physiological factors. The IDEFICS cohort thus provides valuable data to analyse the interplay of these factors in the development of major diet-and lifestyle-related disorders affecting children today. The use of different designs (cross-sectional, casecontrol and longitudinal) will shed light on this problem from different angles. Moreover, the experimental component of the IDEFICS study will allow us to assess to what degree individual changes in dietary behaviour or physical activity are influenced by the multidimensional obesity intervention. A first follow-up of the IDEFICS cohort was carried out in 2009-2010. The prospective data and possible future follow-up assessments will provide further insights into the causal mechanisms and help identify the main driving factors that are amenable to primary prevention.
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